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8. In a coherent FSK system, the signals s,(¢),s,(#) representing bits 1 and 0, respectively,

are defined by s,(f)= %@0052%( ft, 0<t<T, i=1,2 . Define the correlation

coefficient of s,(t),5,() by p= j:"s] (1)s,(t)df . What is the minimum value of
difference frequency |f, — f,| for which s,(f),s,(r) are orthogonal? (10)
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1. Forthe vectors a=2i+3j+k and b=—-i+5j+k
(1.1) (5%) please find the magnitude of vectors a and b
(1.2) (5%) find the angle between two vectors
2. (10%) Find the area of the triangle determined by the points P1(3, 0, -1), P2(2, 3, 4) and P3(1, 1, 1)

3. (10%) The set A = {uj, w2}, where u; = (3, 1), w2 = (1, 1), is a basis for R% Transform the set A into an
“orthonormal” basis B = {vi, v2}

2 20
4. For the matrix A=|-2 1 1], please find
3 01

(4.1) (3%) the rank of A
(4.2) (3%) the determinant of A
(4.3) (3%) the trace of A

(4.4) (6%) the inverse matrix of A

5. Please find the general solution of the following first-order ordinary differential equation

(5.1) (10%) xz—i’- + 6y = 3xy*t/3

(5.2) (10%) (6xy —y3)dx + (4y + 3x% —3xy?)dy =0

6. (10%) Please solve for the following constant coefficient nonhomogeneous differential equation
y" +y" =3e"+4x

7. (10%) Please solve for the following initial value problem using the Laplace transform method
y' =y —6y=050)=2,y'0)= -1

8. (15%) Find the general solution of the system using the eigenvalue method

x1' =x1+2x

X' =2x1+ x>
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1. (5%) Which of the following is not the product of IoT? (1) AlphaGo, (2) iPhone, (3)
Amazon Alexa, (4) Sony Aibo 2017, (5) none of above, (6) all of above.

2. (5%) Which of the following is not an interpreted programming language? (1)
XML, (2) JavaScript, (3) Python, (4) HTML, (5) none of above, (6) all of above.

3. (5%) Assuming three-digit allocation, find the fifteen’s complement of +FE1. (1)
01E, (2) 12F, (3) 01F, (4) overflow, (5) underflow, (6) none of above.

4. (5%) Which of the following description regarding OSI layers is wrong? (1) Data
link layer: sending a frame to the next station, (2) network layer: sending a packet
from the source to the destination, (3) application layer: logging into YouTube, (4)
Transport layer: sending a packet from the source to the destination, (5) none of

above, (6) all of above.

5. (5%) Regarding the representation of IEEE 754 single precision binary floating-
point format, which of the following description is wrong? (1) the size is 32 bits, (2)
23-bit mantissa (fraction) field is used, (3) excess-128 representation is used for the

exponent, (4) 8-bit exponent field is used, (5) none of above, (6) all of above.

6. (5%) Which of the following regarding the von Neumann model is wrong? (1) We
need to provide program and data for the von Neumann model. (2) The Neumann
model is capable of computing anything that is computable (3) the primary
difference between Turing machine and the von Neumann model is that the

program is stored in the memory (4) none of the above. (5) all of above.

7. (5%) For the following “do....while” loop, how many times can it execute?

int counter = 5;
do {

printf( ""%d\n"", counter );
} while (counter++ <= 10);
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(10%) Please list the correct order of developing a C program: (a)

Compile, (b) Edit, (¢c) Execute, (d) Link, (e) Preprocess, (f) Load.

(12%) Following program statements, is there any error in them? Please write
down your explanation.

switch (grade);

case ‘A’: {
++aCount;
continue;

}

case ‘B’: {
++bCount;
continue;

}

(10%) Please explain that what are fatal error and nonfatal error?

(15%) (a) An imaginary computer has four data registers (R0-R3), 1024 words in
memory, and 16 different instructions. What is the minimum size of an instruction
in bits if a typical instruction uses the following format: add 565 R2. (b) What is
the size of program counter of the computer? (c¢) If the computer uses the same size
of word for data and instructions, what is the size of data bus? (d) What is the size

of control bus? (e¢) What is the size of address bus?

(10%) A programming language has ten different instructions. How many five-
instruction programs can be written in this language if no instruction is repeated?

How many eight-instruction programs

(8%) (a) Find the maximum value of an integer in octal with eight digits (i.e., 5=8,
£=8). (b) Find the minimum number of required bits to store integers less than

100,000.
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The most populate materials for the semiconductor devices are (A) Si and Ge (B) Fe
and Pb (C) I and Na (D) C and S

When the density of charge carriers in a piece of semiconductor is not uniform. The
generated current is caused by (A) drift (B) diffusion (C) doping (D) ion implantation.
How to forward-bias a p-n junction? (A) Both sides connect to positive voltage. (B)
Both sides connect to negative voltage. (C) The » side connects to positive voltage and
the p side connects to negative voltage. (D) The p side connects to positive voltage and
the »n side connects to negative voltage.

In the BJT’s active mod, ic shows a slight dependent on vce. This phenomenon is called
(A) Miller effect (B) Early effect (C) Hall effect (D) Junction effect

Which one cause the gain falling off at high-frequency band of a discrete-circuit
amplifier. (A) coupling capacitors (B) Miller effects (C) internal parasitic capacitors
(D) bypass capacitors.

Which one is the Darlington Configuration? (A) CC-CE (B) CD-CS (C) CD-CE (D)
CC-CC.

Which one is the property of the negative feedback in amplifier design? (A) Sensitize
the gain. (B) Induce nonlinear distortion. (C) Extend the bandwidth. (D) Enlarge open-
loop gain.

For the following MOS configurations, which one has the wide bandwidth by proper
design? (A) CS (B) CG (C) CD (D) CS with degeneration

For a transresistance amplifier, its topology is (A) Series-shunt (B) Series-series (C)
Shunt-shunt (D) Shunt-series.

(10) Which circuit is not unconditional stable when applied as the feedback amplifier? (A)

STC circuit (B) Amplifier with single pole (C) Amplifier with two poles (D) Amplifier
with three poles.

2. In each of the ideal-diode circuit shown in Fig.1, v;is a 1-kHz 10-V amplitude sin wave.

Sketch the waveform resulting at v, for 2 periods. What are its positive and negative peak
values? (10%)

D, D,
Y

1 kO

(@) (b)
Fig. 1.
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Derive the transfer function of the circuit in Fig.2 (for Cs

ideal op amp) and show that it can be written in that form *_“_‘
Vo _ -Ry/R; . *__%&_4 _
Vi [+ /jo)l[14(w/w))] ¢ g

1
where @=1/CiR;, and @:=1/C2R>. Assuming that the ¢° ”'_'W\'_JL:D__O y

circuit is designed such that »>> @y, find approximate
expression for the transfer function in the following
frequency region: (20%) Fig. 2.
(1) o<<w

2) or<<o<<az

3) w>> a

Consider an MOS IC CS amplifier fed with a source Vg having Rye=0 and having an
effective load resistance R’z composed of 7, of the amplifier transistor in parallel with an
equal resistance r, of the current-source load. (20%)

(1) Sketch the high frequency small signal equivalent circuit, and find Vo(s)/ Viig(s).

(2) Sketch the Bode plot for the gain of circuit in 4.(1).

(3) Let gw=1.2 mA/V, ro=20kQ, Cg=201fF, Cos=51F, and C;=251F, find Aum, /4, f1, and f.

R
The operational amplifier in Fig.3 has open-loop gain of 106, input 7 Vv,
resistance of 100 kQ and output resistance of 1kQ. As R;=2kQ, Vs 9
R %
- RL

R=1kQ, R~=1MQ, and R~=10kQ, find the closed loop gain V,/Vs,

input resistance R, and the output resistance Rou of Fig. 3 by using . T
the feedback analysis. (Hint: You cannot regard the op amp as ideal.) !
(20%) ]

Fig. 3.
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